( Translation ) 



PATENT OFFICE 
JAPANESE GOVERNMENT 



This is to certify that the annexed is a true copy o 
following application as filed with this Office. 



Date of Application: 



October 29, 1999 



Application Number: 



Japanese Patent Application 
No. 309616/1999 



Applicant(s): 



RIKEN 



October 13, 2000 

Commissioner, 

Patent Office Kozo Oikawa (sea 



Certificate No. 2000- 



o 




H 



PATENT OFFICE 
JAPANESE GOVERNMENT 



a> 

u 



wmmttcommztmz tix^zm^mttTizcDthm&miz&mz nx 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



& si #• n 0 

Date of Application: 

ai si # -f- 

Application Number: 



1999^10^290 



5fZj& l l f£#fFMf| 3 0 9 6 1 6 # 



th SS A 

Applicant (s): 



2000^10^130 



# ^ fr « t 

Commissioner, 
Patent Office 






mm 




fttE## ffi$E# 2000-3084613 




4$ 3p 11 — 309616 



c 



RJH11-072T 
^11^10^290 

C12N 15/00 



[*BH9#3 



[&mxi±jg/?r3 ^ms^Tfj^irr 1-2-506 

[ft£3 



[ft£3 



jzv&mizELt&imnnffi 2-1-23-502 



[*8HB#3 



i&ffixitmm] mmm-D < ix^nm 1-402-1007 



[ft£r3 

[*8na#3 



i&mxitmmi *&im&$w$c\um 2 - 1 e - 4 1 



[ft£3 
CI§b^#3 



cfemx«Mm3 ^tfma^?f5¥^ap 2-27-1 e 



#3 



000006792 



1 



ffi|iE# 2000-3084613 



1 1 — 309616 



100091096 

ftiifi 
100096183 

015244 

21,0O0R 

mmm i 

MM l 

mmm i 

9503608 



2 



ffiflff 2000-3084613 



11—309616 



L/T, Met57Leu, Ala62Val, Ser94Pro % Ser203Pro, Asp206Val, His207Gln, Ser 
220Pro, Ile234VaU WThr238Ala;fr P> &£ig¥;fr ^MIH^ *l£ 1 J^_t<£>,&^#^ 

^^'ffi(D|Hl±L/^^MM^f-v-r Vys V l>*3-i/)lh^yX7 3L^-1z 

o 

•*?-V)\s h^y*? Kf -S^j^-v-f vy% V i/tf S/>h7>x 

7 1 =y - if JUS^-o 

[ff^6] ff:£^5 IBIS tf) K§:^-rs^^g|#; 0 

[ff#^9] gfH&ffi^Thermus thermophi lus"£& <£> X £ £ f <Sk Iff 

[000 1 ] 
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V\£Thermus thermophi lus^C9#f ^gi<Z)X V U — — > ^^^^@9i"-2>c 
[0 0 0 2] 

z-MteTZfc, z<D$yrt?mz. ph T?3cjeT»y, 

tt, *Ji§^ (Escherichia coli) r£T?|8^Lfc ££tC^S&©3 > 7 * - * - 3 
W"f£o KiElffla (Eubacterium) T* & £ Thermus thermophilus &-£(£>:£^£#!J 

^w^snTvxs^<gj©tf»-e*i«ss (50-8210 7?^wessjts*fe« 

[0 0 0 3] 

ffi^^^SThermus thermophi lusCD-£4V 2*0>IB#I#*T M&jifi 1 
£>f 7 AfE?fJ#f28&> 0* (HB8«0 JS«fctf rM^ (HB27^) T? £ & < ?£T-r 

T. thermophi lus© * > ? fCtf>#ji £ & JfflUKWJC t 3 ft ®# 

[0 0 0 4] 

b J: "5 i: -T Z> MM] 

Z.fr&T% T. thermophi lusiCtt^^^CXD^^^X^A^flJfflBTtgT'feofe,, 1 
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^y7.y x^-if (KNT) a-g^&fJM'tSi^Tf&S. T.theraophiluste— « 
<D^£%SCIC|^'[4#<&£A\ T.thermophilus JC-gx. £ 0>#i£4&jKWffiV 
-A-fcbT, H-fe^F^^K (Staphylococcus aureus) KNKD^MMjI^^-^ 

bfrb&#£, rtf^MMKNTte, 60°Ca±T'^^.^VN(Z)T*, 38#*7-# 
-abtI8^&ga^%©t*5. Mi^ffiS (7 0 - 7 5°C) fr^liSfr 

[0 0 0 5] 

# > a * e © 7 * - * t-v > ^* ^ mMj&& © s«? * ^ s y T * * 

=#«{cHftgc5e«#3frffc 3 ft £ i: s ft T v n § . 

;£3§H£#^li. T. thermo P hilus££W^Sc2±PS^frtf ( direc 
ted evolution) lCg-3<$JI&&JBV^ #^V>f */ ^ffiffiftfc^ft©^^ 

ttS:^WffiS©±iSB**e±if*i^^35&bfe. m^hxn^nt^m\%. T.t 

hermoph i 1 us^ (£> #f H&S <Z) ffiflj 3S#* V - # - i: S . 
[0 0 0 6] 

•Tfc;fot3#38Wte. «T© (1) ~ O) S:ilffit5%©-e*5. 
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(1) IB^JS-^ 1 ^ ^iftffi^J^^*** >;\ 0 ?ft&CMbT> Met57L 

eu, Ala62Val, Ser94Pr 0> Ser203Pro, Asp206Val, His207Gln % Ser220Pro, Ue2 
34Val, &tnhr238Alafr&fc*l¥fr&38&3*l£ 1 JSU:<0/&2&8S£JI«:^l^ 

(4) ±13 (1) ~ (3) <D^"?tlfrK.$SM<Dil-}'V( isyx* V^T^V^ 



[0 0 0 7] 



(5) _t|B (4) lCfB«tf>ii^-&^1~£^*- K- 

(6) _tlB (5) icffi*©:79;*S K&^'tSJgg^ffctt. 

(7) ±Sa (4) &CiB«©»^T*&3r££#$t^ #S&B<Bfc«>©38ft 

V — # — . 

(s) ±ga (7) (cfH*(Z)S^v-^-$:^M^^rh$:#^i:-r^> fttmn 

(9) #&®#Thermus thermophi lust?& £ 3. £. -tlB (8) &CfB 

[0 0 0 8] 

yKtfSSIUTV^c. 2 0°C±#L£#, 



V-*-t«i*;e)So rflDi^J&fifU&jt^X^-^©^^ T.thermoph 
[0 0 0 9] 
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^ £ IC t>*Sfc^ U ft S »c o V \ T © 46 H f*I tc * 4x £ * © Tf & Z> 

a 

mm & s s & v * e> . 

^EfflKfCfcV^, yBJ«tjltC*f'tSia*, MxJ£ rMet57Leuj it 
% (#HJ!;ffl<fC;m , ''TttWT*) CD 5 7&0>Met#LeuJCfi&OTV^£i:S: 

& <Z> £ V 1 * 5 „ 

[0 0 10] 

MM 

T.thermophilusKBjgSli, b < i*0A% b V ~f V 0.2%@|#ttffi^ 0.1%Na 

mm (70°C&,T<Dm^) , 500Ag/ml#^V^>>£^m.5%>^:y#Aigifc (g 
ellan gum plate) (70°C£Lttf>#llr) $:ffflt 5. >F 

JC, 2ffi<Z)^>f *>*e*>Sl. 5mM(7)CaCl 2 ^1.5mM(Z)MgCl 2 $:^tIX.'5o ZL4X^CD>r 
[0 0 1 1 ] 

Nakanishi.K^j, J. Ferment. Technol. 54:801-807(1976)4gs#* £4* 
#IT?&>J> ZL*l£=I- Kf -5 ^^^^ LTpUBllO (3,000kDa, Lacey, R.W. 
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&t>* I. Chopra, J. Med. Microbiol., 7:285-297(1974)) Z(DW 
^KNTiC^U 2ffi<DMWk (As P 80Tyr£Thrl30Lys) Sr^-tSSEMtt (WT*il^ 

•t€>, be#i##i) ^ej^iRiJi^&M^-rs. wT*KNT»^&i, 200^7^ 

V- (5*-^9>fV-, 5' -GACTGTACG GGTACC CGTTGACGGCGGATATGGTA-3' (T^Pte 
Kpnlgpft, SE?!I##4) t3'-^^>r 5' -GACTGTACG CTGCAG CGTAACCAACATGA 

TTAACA-3' (TJ»aJttPstiaPffi, SB#J## 5 ) ) £fflVNTpYK134 (12.3kb, H 
SffiK^^X^WSffi^T /J>li^ft$fc£«fc*J) 3^e>PCR-eif<S"t&. PYK134&, T.t 
hermophilus HB8 *ft*IB$fc£ «fc U ) A* S>#*t«!S*lfc:79* ^ 

3. PTT8 (9.7kb) <Z>-*M;*&/J\3 <*TSfe«)JC, BcIlSPfi&^tfKpnl-Pstl 
BItJi (5.5kb) $r^f;i/{C j; oTi^b, *gflg L feWT*3t^i: 9 >f ^- h S 
#P>*lfc^9X^ K, PJHK1 (6.5kb)S:£#faiiffcHJttlc;BV%S 0 _hfHpYK134, p 

n8fttfpJHKl©«!fl8#S*:Jfiei£:0 1 

[00 1 2 ] 
T.thermophilus HB27ff>7£jg^j% 

T.thermophilusli, b < 1$&>T<D <fc ? »C L TfRKi &f? ? . — ##31 U 
£ ^ <£> £ 0 . 4mM CaCl 2 £0.4mM MgCl 2 &#tf$r b ^iSMBT?100#<Z> 1 (C#f{ U 70 

•ct- 2 mr^mmtgn-t z> * tgmys (ixio 8 ceiis/mi) ma^pjhk 

[0 0 13] 

Stemmer (Stemmer, W. P. C. £ .Nature, 370, 389-391 (1994)) &CfB^ 

jUS^&^fcfDN A&DNasellc «fc iJTObl, 100-300bp<2) D N A S^T^t" 5: mJ&"t" 
£ 0 ■?-<3!)DNAWf^r©(B^S:^ , ^>r*7-«sL/T*PCRii*S , rSo r<Dil#, # 
m ft W * - A - 9 y 7 1" £ BB#[ f S © "£\ DNase I #131 Kf © ^ D N A 

SIS/* 2 ft S.' ^©^DNA^5' ^3'^^^^V-?:fflVNTJg{CPCRfiifiS 
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[0 0 14] 

WT*«6H^n-K«^ iKTfW&tlfepJHKl^fePCR^Wt*. PCRl 
fflbfc5'-^7>f7- tt, 5' -GACTGTACG GAATTC GAGCTCGAGCAAATCTAAAA-3' (T*8fiP 

ttEcoRifffi, BW**6) T?»y, s'-;/9>fv-©BJWtt±«bfcfc;ByT?* 
* (IS^'J#^5) . 5/^y7;i/bfcWr^&. EcoRii:PstiT^©Tb, »9SU R 

CiWlfi»«^«WrbfepJHKl4»JC#A'rS. T.thermophilus HB27 ( 

^^i/-h±-e (64°c, 36h) **y-^>yu »ttan--&fcy. *^ 

64rt40«r«t5. ^-b_h^?>M!S:2 

^5X5F(5I^ PKT1 ■ix&f^S. PKT1 mix#> 5>Jf (Sbfe 

im@i:IlIb^^T2tlIS<Z)X^U-->^?:^e) 

0 T.thermophilus HB27£ P KT3 ■ixT?J**lKf*U 81X3, 40l*W**Lfc«, 

*sv^«^*»&«iltf2o«©3^--fe«t»;±^f, *£*b. 79*5 F (pkts-i 

-3-20^*) feHS**. fiOW^^U-cn-KWWSU pUC18 

(TAKARA) ©KpnIfeJ:^PstlMtC^^^n-->^b, *IWe$85iSiir5. 
[0 0 1 5] 

M7^*^ FpUT7t±, ori&^t?pUC18©PvuII-ScalWtf fcT77n^-#-& 
-^tfpET21b (Novagenft) ©Bglll-Scaltftf fc^bTflMfi-r*. KNT(D|g^l 

bfc79*s FfcbTii, ±iapuT7<7)ffi, Tg^mijis^-ea^ia^ffij&vNb^ 
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: 5'-^>f ^-HS* -GACTGTACGCATATGAATGGACCAATAATAATGAC-3' (WT* 
ffi, TMttlWitt. ^^##7)^t>*5'-GACTGTACGCATATGAAAGGACCAATAATAAT 
GAC-3' (KT3-1U HTKJS, T*»ttNdeiaHft, 8 ) , 3'-^>fV-&5' 

-GACTGTACGCTCGAGCGTAACCAACATGATTAACA-3' (T*»ttXhoI»«i, B^9) 



[0 0 16] 



iitthit^i^fflt^^ «&*ift»*^*s k ****** 

„BL21(DE3,pLysS)M^ 1.0% *U«^ 0.5% l.« NaC 

Kpbt.o), 100M./.1 r>e*u>, i-i >fv*n**-i-**-*-i>-*** 

bi.F^W^W, -to****- 5<WINaClfc2.M©** 
^ h X*,-/l,fc«f20rfTris-HCl ^77- (PH7.5) iCS®^ ®^ 

K ^ y7r -^«K:*bTV^DEAE-h3^--n/*9^ (Tosoh) 50- 
250mM)NaCl «*«!TTf*ffla**- *'^J/a^ KNTT^^SDS 
-PiGETffx^tS. KNT***7?*S/3 2mM(Z>2-* ;V* ^ b 

„ mm**. xm<DXv7T-*WK^K**** 7 **< ******* 

> W yW;77- (PH7.0) tTOtbfct77^J;VS-200^^ (A-e 
rsham Pharmacia Biotech*±) *KfrttT**felMH**. 

-PAGET* 90 U < £T?lCt*. 



©jtt&tt* SDS 



[0 0 17] 
RNT 7 y -fe W 

■fe^K9«*KNTtt, AMP©ATP^6*^>f 5/>©4'-ti Kn*5/«^© 

^ it5 . 25-CT-, 500.M MgCl 2 *0.1-2**^>f5>^ 0.4-5.4 
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mM [ 8 - 14 C] ATP(0.4-4mCi/mmol) £Hrfr50mM Na-MESA 777- (pH6.0) *X*Wfe 

U-ViJC**^**. *l/-M** 1-^DAV-;WH 2 0/M=60:39:l » 
&«!S**Tf454Mai«WrS. ^-f-r^^>-[ 14 C]AMP(D™ig 
£Fujifilm phosphor imager BAS-2000 (S±7-f^/Att) "CiWJr**. 

[0 0 18] 

ft 



7JJ> i 

W5 



§ Jasco J-720WI spectropolar imeter (0#4Hfc) fCT30-90°C (HTKIC&30 
-95X3) ©SMB-da***. 0.8M1U 0.1 

^ ~ # - b & # £ 1 °C ©5S 3 3 iifco 
[0 0 1 9] 

t3.2XlO 6 M©0^^*^43lM<O^ffi3n--?:m';±tffe o 

rO&ffi3n--*^7"7^^ F(Z)M^PKT1 ■ixfcSHJgbfc. pKTl mix 

^ij-n>yi±69-C1f (9>f^9U— : IMX4.8X10 6 , 109=3 n . 
3EIS»79 0 C-e«bfe 0 ( 9 >f^U-*^^2.4X10 5 , 2093n^-&5§^ 
) pKT3 ■ ix^«*E«bfcT.ther«ophilusfflfl&t±, 8HC 7?* ±V>f 
^U-h±Tf3ni-S»*lfe. b^U «(DT.ther«»philustt8nCJ:y± 

9 £fiE4# 2000-3084613 
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[0 0 2 0] 

mmm 2 miEM** 

(Dnmzm^t-o nmmrn* KT3-1-3-20 ^simc-t^u &mmm<DM& 

r5#, ftfc££fcKT3<Z)108c&38ftU DNA£>iE?!]£&S bfc (KT3-1-KT3-19, 
[0 0 2 1 ] 

[* 1 1 
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[0 0 2 2] 

1) 0 SfJ©^#tfJ«$&, Glu61Gly#7^JM*lC, His66Tyrtf 8 Gln91Arg#9 
«U Serll2Pro^7^, Serl99Pro#7$cT'&£= -t^T©fl^£KT3lC£V^, Gin 
102&, J^S'ST^ y^T'g^^ttTVxfe (7#MJArg-£\ 3#MiLys) „ JR^V\ 



10^»KT3©^T'«tj^S-efeofcKT3-ll5:^MT'|gJBS-ti:, ff$gb£ D 
»!Sb£KT3-ll (@H^J#-^2) tt, 70°C. lO^K^^a^ttT'feofe^, 75°C 
"e^lC^U^ o L^U KTS-llfe****:/^* FpKT3-1 

Hi, T.thermophilus(Dm5:8rC^^^-tSo KT3-11&, Mm9t*X*te£ 

[0 0 2 3] 

TiftBffi&S&JIfcbTSMRbfc. KT3^©*75KT3-3liat^J&©7? (311) > KT3 
-llfcttfcV^, KT3-3Kl*&*H ! batRbfe- Amershamfr©* 



»y h (Sculpter( 



KT3-lli:Jfc«l,fc. £2 tCjJgSI&a** «fc 3 Jg*T©9M©S&#KT3 
-H©|»gc3£ffiS:3C#bfe. Met57Lem Ala62Val, Ser94Pro, Ser203Pro, As P 206 
Val, His207Gln, Ser220Pro, Ile234Val, Thr238Ala. 
[0 0 2 4] 
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[*2] 



2 kt3-ii mm^comnn^mii. 



KT3-11 



KT3-11 
D25N 
M57L 
A62V 
S94P 
E117G 
S190L 
S203P 
D206V+H207Q 
S220P 
1 234V 
T238A 
A62V+S94P 
A62V+S94P + M57L+T238A 
A62V+S94P + M57L+T238A + D206V+H207Q+ S220P+ 1 234A 
Afi9V+StuP + M571.+T238A + D206V+H207Q+ S220P+ 1 234A + S203P 



7 0°C 


7 5°C 


1.0 


1.0 


0.1 


— 


11 





8.3 


— 


2.3 


— 


0.1 




0.1 




1.9 




2.5 




1.3 




2.2 




5.5 




32 


1.9 




14 




93 




113 



otjtii7 5°ct-i o^^iaaufcm^fflM^s&tt^^-r) 

[0 0 2 5] 

KT3-3lc3fi#<D3TO^M^&£Asp25Asn, Glull7Gly, Serl90Leutt, KT 

mmKm$:%i®.ft*1- J/>5t^^f^h5>^7x5-^J (high 
ly thermostable kanamycin nucleotidyltransferase : HTK, ffi#J## 3 ) 
, A«.ersham*±tf)*y h (Sculpter (»*!«*)) tC*U, ^T©9«<0»ttM 
feKT3-llC»*5itfii:JCJ:y^e»^fe C*D ' HTKl*WT*hJ:b^bT19M©T 

«i9!#aD»ai*»©Tf**i^« t «*S*lfe (*2#«0 . HTKOATP (2mM 
^j^j-V^ */>^T) tC^i* SKcat, KmMli, WT*<Z)^j2>fg-£& 6 HTK(E>#£ 

[0 0 2 6] 
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[*3] 

ATP=5.4mM Kan=2.0mM 

MM Km.kan(mM) Kcat(min-1) Km.ATP(mM) Kcat(min-1) 
WT* 0.46±0.31 13±2.6 2.7±0.52 12±1.1 

HTK 0.59±0.21 18±2.3 5.9±2.6 24±6.7 

i?fft;£1$li. 25°C. pH6.0T*5S!l^o 10<D»ff lC*Tf £I!j^fl<J 

Kan. 

[0 0 2 7] 

WT*. KT3-11. m©3ft££tt&SMffi1-*fc»IC, 33©£0><B* >^#«0>a&X 
.f££CD spectroscopye5i»bfe (0 2 A) . WT*. KT3-11. HTK©#**tt<BTMt[ 
tt, -£*l**U 61. 73. 84XT*&So KNT(D»l±# "T^T'fe U . KT3-11 ilHTKli 

KNT03S#?Stt&«i£bfc (®2B) . 60X3 WT*0?gffi»5%K:{£T b K 

T-3-ll£HTKT*&^fc>£&fro£o 72°C-e&. WKli^S^lC^tS-fb b KT3-11 
<Z)?Stttt5XlCT^y. HTKtt*«?Stt*eS>ofc. HTKtiU 80°C, lO^fglCDMMt 

-£Stbfc. HTK0f»3c£ftWU WT*©**l£Jfc«bT2f>fc< £t,20°C_t|?.b££^ 
^t^IV^ WT*«. ±|H©<fce)tC2^(Z)^M§:^b, »^©KNTiUt«bT» 

SF£3!HMIfc 2 HHtfDfiSI A "t *J-£ft3(TC_t#b£:Z:£: il^S. 

-2/h^nA<Z)|»^cSffitt, ^•tl J ?tl20°Ci:17 o CJ:#bfe^ (Makino.Y., J. Bio 
l.Chem. 264,6381-6385(1989); Nagao,T., FEBS Lett. 253,113-116(1989) 
; Das.G., Proc. Natl. Acad. Sci. USA 86, 496-499(1989)) , V^tl 
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[0 0 2 8] 
:-ftte M R KNT«3S \Z £ gg 



i$7Rftn7lC#£^3Val75£:Ile234$:|&£. HTK©^-?: 



&&<^„ Gln9 



U>**^*ofc. Ser94fcSerll2tt, 0 - * ->©«2»f£K:* »K Serl99£Se 
r203tt, ^®<Z)^-^±IC Ser220lio-'W'5/^^©N-*agcap#5aiC&S. 

[0 0 2 9] 

T.ther«o P hilus©*«jB»4:HTK3ie^ft»*^^V^y9^5 h\ PJHK3 ( 

v^HC^nha-^tt, 4 HWfc a**:"**. r©*rbv^3MR 

V-^J-lCcfcU, T. thermophilic^ Thermus aquaticus. Bacillus stearoth 

ermophilus^CDfi&^^Ma©^©^^^^^* 11 ^^^^ 0 
[0 0 3 0] 

> I' ^ ^ > * 7 x ^ ~ n ^* tJ ^ b ^ 58^ v - # - > 
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ftfiEfl 2000-3084613 



fl-qz. i 1 — 309616 




MiCil^V-*- fcffiV^Thermus thermophi lus^C7)£F|&® CD;*. # U — 

*»«K:*Sr©«fbV%aiRV-*-K:J:y, T. thermophi lus^, Thermus a 
quaticus. Bacillus stearothermophi lus^©#»iffli&(0##©ffi&tf 

MS D 

[0 0 3 1 ] 

SEQUENCE LISTING 



<110> The Institute of Physical and Chemical Reserch 



<120> Thermostable kanamycin nucleotidyltransferase and 
screening method of thermophi les using thereof 



<130> RJH11-072T 



<160> 11 



<170> Patentln Ver. 2.0 

<210> 1 
<211> 253 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> mutant enzyme obtained by introduction of point 
nto wild type KNT gene and its expression 



mil#2 000-3084613 



1 1-309616 



<400> 1 

Met Asn Gly Pro He He Met Thr Arg Glu Glu Arg Met Lys lie Val 

r 10 15 



His Glu He Lys Glu Arg He Leu Asp Lys Tyr Gly Asp Asp Val Lys 

20 25 30 



Ala lie Gly Val Tyr Gly Ser Leu Gly Arg Gin Thr Asp Gly Pro Tyr 

35 40 45 

Ser Asp lie Glu Met Met Cys Val Met Ser Thr Glu Glu Ala Glu Phe 

50 55 60 

Ser His Glu Trp Thr Thr Gly Glu Trp Lys Val Glu Val Asn Phe Tyr 

65 70 75 80 

Ser Glu Glu lie Leu Leu Asp Tyr Ala Ser Gin Val Glu Ser Asp Trp 

85 90 95 



Pro Leu Thr His Gly Gin Phe Phe Ser lie Leu Pro lie Tyr Asp Ser 

100 105 U0 

Gly Gly Tyr Leu Glu Lys Val Tyr Gin Thr Ala Lys Ser Val Glu Ala 

115 120 125 



Gin Lys Phe His Asp Ala He Cys Ala Leu He Val Glu Glu Leu Phe 

130 135 140 

Glu Tyr Ala Gly Lys Trp Arg Asn lie Arg Val Gin Gly Pro Thr Thr 



1 7 2000-3084613 



#31 1 1 — 309616 




145 150 



155 160 



Phe Leu Pro Ser Leu Thr Val Gin Val Ala Met Ala Gly Ala Met Leu 

165 170 I 75 



He Gly Leu His His Arg lie Cys Tyr Thr Thr Ser Ala Ser Val Leu 

180 185 I 90 



Thr Glu Ala Val Lys Gin Ser Asp Leu Pro Ser Gly Tyr Asp His Leu 

195 200 205 



Cys Gin Phe Val Met Ser Gly Gin Leu Ser Asp Ser Glu Lys Leu Leu 

210 215 220 

Glu Ser Leu Glu Asn Phe Trp Asn Gly He Gin Glu Trp Thr Glu Arg 

225 230 235 240 



His Gly Tyr lie Val Asp Val Ser Lys Arg He Pro Phe 

245 250 



<210> 2 
<211> 253 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> mutant enzyme obtained by introduction of point mutation i 
nto wild type KNT gene and its expression 



miiE# 2000-3084613 



4f l 1—309616 




<400> 2 

Met Lys Gly Pro He lie Met Thr Arg Gin Gin Arg Met Lys lie Val 

* 10 15 



His Glu He Lys Glu Arg He Leu Asp Lys Tyr Gly Asp Asp Val Lys 

20 25 30 

Ala He Gly Val Tyr Gly Ser Leu Gly Arg Gin Thr Asp Gly Pro Tyr 

35 40 45 

Ser Asp lie Glu Met Met Cys Val Met Ser Thr Glu Gly Ala Glu Phe 

50 55 60 

Ser Tyr Glu Trp Thr Thr Gly Glu Trp Lys Ala Glu Val Asn Phe Tyr 

™ 75 80 

65 70 /J) 

Ser Glu Glu He Leu Leu Asp Tyr Ala Ser Arg Val Glu Ser Asp Trp 

85 90 95 



Pro Leu Thr His Gly Arg Phe Phe Ser lie Leu Pro He Tyr Asp Pro 

100 105 HO 

Gly Gly Tyr Phe Glu Lys Val Tyr Gin Thr Ala Lys Ser Val Glu Ala 

115 120 i25 

Gin Lys Phe His Asp Ala He Cys Ala Leu lie Val Glu Glu Leu Phe 

130 135 14 0 



Glu Tyr Ala Gly Lys Trp Arg Asn He Arg Val Gin Gly Pro Thr Thr 

19 miiE^2 0 0 0 



-308461 



y^Ap 1 1 — 309616 




ic/\ ISS 160 

145 150 100 



Phe Leu Pro Ser Leu Thr Val Gin Val Ala Met Ala Gly Ala Met Leu 

165 170 175 



He Gly Leu His His Arg He Cys Tyr Thr Thr Ser Ala Ser Val Leu 

180 185 190 

Thr Glu Ala Val Lys Gin Pro Asp Leu Pro Ser Gly Tyr Asp His Leu 

195 200 205 

Cys Gin Leu Val Met Ser Gly Gin Leu Ser Asp Ser Glu Lys Leu Leu 

210 215 220 

Glu Ser Leu Glu Asn Phe Tr P Asn Gly He Gin Glu Trp Thr Glu Arg 

„ on ?ss 240 

225 230 LA 

His Gly Tyr He Val Asp Val Ser Lys Arg He Pro Phe 

245 250 



<210> 3 
<211> 253 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> mutant enzyme obtained by introduction of point mutation i 
nto wild type KNT gene and its expression 



2 0 mHE# 2000-308461 



*F#-qz 1 1-309616 




<400> 3 

Met Lys Gly Pro He He Met Thr Arg Glu Glu Arg Met Lys lie Val 

1 5 10 15 



His Glu He Lys Glu Arg He Leu Asp Lys Tyr Gly Asp Asp Val Lys 

20 25 30 



Ala He Gly Val Tyr Gly Ser Leu Gly Arg Gin Thr Asp Gly Pro Tyr 

35 40 45 



Ser Asp He Glu Met Met Cys Val Leu Ser Thr Glu Gly Val Glu Phe 

50 55 60 



Ser Tyr Glu Trp Thr Thr Gly Glu Trp Lys Ala Glu Val Asn Phe Tyr 

65 70 75 80 



Ser Glu Glu lie Leu Leu Asp Tyr Ala Ser Arg Val Glu Pro Asp Trp 

85 90 95 



Pro Leu Thr His Gly Arg Phe Phe Ser lie Leu Pro He Tyr Asp Pro 

100 105 HO 



Gly Gly Tyr Phe Glu Lys Val Tyr Gin Thr Ala Lys Ser Val Glu Ala 

115 120 125 



Gin Lys Phe His Asp Ala lie Cys Ala Leu lie Val Glu Glu Leu Phe 

130 135 140 

Glu Tyr Ala Gly Lys Trp Arg Asn He Arg Val Gin Gly Pro Thr Thr 



mil# 2000-30846 1 3 



3£ 1 1 — 309616 




145 150 



155 160 



Phe Leu Pro Ser Leu Thr Val Gin Val Ala Met Ala Gly Ala Met Leu 

165 170 175 



He Gly Leu His His Arg He Cys Tyr Thr Thr Ser Ala Ser Val Leu 

180 185 190 



Thr Glu Ala Val Lys Gin Pro Asp Leu Pro Pro Gly Tyr Val Gin Leu 

195 200 205 



Cys Gin Leu Val Met Ser Gly Gin Leu Ser Asp Pro Glu Lys Leu Leu 

210 215 220 

Glu Ser Leu Glu Asn Phe Trp Asn Gly Val Gin Glu Trp Ala Glu Arg 

225 230 235 240 



His Gly Tyr lie Val Asp Val Ser Lys Arg lie Pro Phe 

245 250 



<210> 4 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequenced' -Primer for PCR amplificat 



ion 



m$E#2 000-3084613 



1 1 — 309616 




<400> 4 

35 

gactgtacgg gtacccgttg acggcggata tggta 



<210> 5 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 3' -Primer for PCR amplifica 



tion 



<400> 5 

35 

gactgtacgc tgcagcgtaa ccaacatgat taaca 



<210> 6 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 5' -Primer for PCR amplifica 



tion 



<400> 6 

35 

gactgtacgg aattcgagct cgagcaaatc taaaa 



<210> 7 
<211> 35 



tfJE#2 000-308461 



4$ Ap. i 1 — 309616 




<212> DNA 

<213> Artificial Sequence 



<220> 

Description of Artificial Sequence^' -Primer for subcloning of 



<223> 
WT* 



<400> 7 

35 

gactgtacgc atatgaatgg accaataata atgac 



<210> 8 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 

~ -x- ~e i^+sficiai Qoniience: 5' -Primer for subcloning of 

<223> Description of Artiiiciai t>equenuc.j rii™^* 

KT3-11 and HTK 



<400> 8 

35 

gactgtacgc atatgaaagg accaataata atgac 



<210> 9 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:^ -Primer for subcloning 



2 4 mil4#2 000-308461 



l 1 — 30961 




<400> 9 

gactgtacgc tcgagcgtaa ccaacatgat taaca 35 



<210> 10 
<211> 759 
<212> DNA 



<213> Staphylococcus aureus 



<220> 

<221> CDS 

<222> (1)..(759) 



<400> 10 

gtg aat gga cca ata ata atg act aga gaa gaa aga atg aag att gtt 

Met Asn Gly Pro He He Met Thr Arg Glu Glu Arg Met Lys He Val 
1 5 10 15 



48 



cat gaa att aag gaa cga ata ttg gat aaa tat ggg gat gat gtt aag 96 
His Glu He Lys Glu Arg lie Leu Asp Lys Tyr Gly Asp Asp Val Lys 

20 25 30 



get att ggt gtt tat ggc tct ctt ggt cgt cag act gat ggg ccc tat 
Ala lie Gly Val Tyr Gly Ser Leu Gly Arg Gin Thr Asp Gly Pro Tyr 

35 40 45 



144 



teg gat att gag atg atg tgt gtc atg tea aca gag gaa gca gag ttc 
Ser Asp lie Glu Met Met Cys Val Met Ser Thr Glu Glu Ala Glu Phe 



192 



2 5 m!E#2 0 0 0 - 3 0 8 4 6 1 3 



4$ 5JZ. 11 — 309616 




50 55 60 



240 



age cat gaa tgg aca acc ggt gag tgg aag gtg gaa gtg aat ttt gat 
Ser His Glu Trp Thr Thr Gly Glu Trp Lys Val Glu Val Asn Phe Asp 

65 70 75 80 



age gaa gag att eta eta gat tat gca tct cag gtg gaa tea gat tgg 288 
Ser Glu Glu He Leu Leu Asp Tyr Ala Ser Gin Val Glu Ser Asp Trp 

85 90 95 



ccg ctt aca cat ggt caa ttt ttc tct att ttg ccg att tat gat tea 336 
Pro Leu Thr His Gly Gin Phe Phe Ser He Leu Pro lie Tyr Asp Ser 

100 105 HO 

ggt gga tac tta gag aaa gtg tat caa act get aaa teg gta gaa gec 384 
Gly Gly Tyr Leu Glu Lys Val Tyr Gin Thr Ala Lys Ser Val Glu Ala 

115 120 125 



432 



caa acg ttc cac gat gcg att tgt gec ctt ate gta gaa gag ctg ttt 
Gin Thr Phe His Asp Ala He Cys Ala Leu lie Val Glu Glu Leu Phe 

130 135 140 



gaa tat gca ggc aaa tgg cgt aat att cgt gtg caa gga ccg aca aca 480 
Glu Tyr Ala Gly Lys Trp Arg Asn lie Arg Val Gin Gly Pro Thr Thr 

145 150 155 160 

ttt eta cca tec ttg act gta cag gta gca atg gca ggt gee atg ttg 528 
Phe Leu Pro Ser Leu Thr Val Gin Val Ala Met Ala Gly Ala Met Leu 

165 170 175 



mi£#2 000-3084613 



i$5p 1 1 -3 0 9 6 1 6 



att ggt ctg cat cat cgc ate tgt tat acg acg age get teg gtc tta 
He Gly Leu His His Arg He Cys Tyr Thr Thr Ser Ala Ser Val Leu 



180 



185 



190 



576 



act gaa gca gtt aag caa tea gat ctt cct tea ggt tat gac cat ctg 
Thr Glu Ala Val Lys Gin Ser Asp Leu Pro Ser Gly Tyr Asp His Leu 



195 



200 



205 



tgc eag tte gta atg tct ggt caa ctt tee gac tct gag aaa ctt ctg 
Cys Gin Phe Val Met Ser Gly Gin Leu Ser Asp Ser Glu Lys Leu Leu 



210 



215 



220 



624 



672 



gaa teg eta gag aat ttc tgg .at ggg att cag gag tgg aca gaa cga 
Glu Ser Leu Glu Asn Phe Trp Asn Gly He Gin Glu Trp Thr Glu Arg 



225 



230 



235 



240 



720 



cac gga tat ata gtg gat gtg tea aaa cgc ata cca ttt 
His Gly Tyr He Val Asp Val Ser Lys Arg He Pro Phe 



245 



250 



759 



<210> 11 
<211> 253 
<212> PRT 

<213> Staphylococcus aureus 



<400> 11 

Met Asn Gly Pro lie lie Met Thr Arg Glu Glu Arg Met Lys lie Val 

k 10 15 



2 7 ffl!£4f 2000-308461 



f£5£ 1 1 — 309616 




His Glu He Lys Glu Arg He Leu Asp Lys Tyr Gly Asp Asp Val Lys 

25 30 



20 



Ala He Gly Val Tyr Gly Ser Leu Gly Arg Gin Thr Asp Gly Pro Tyr 

40 45 



35 



Ser Asp lie Glu Met Met Cys Val Met Ser Thr Glu Glu Ala Glu Phe 

55 60 



50 



Ser His Glu Trp Thr Thr Gly Glu Trp Lys Val Glu Val Asn Phe Asp 

75 80 



65 



70 



Ser Glu Glu He Leu Leu Asp Tyr Ala Ser Gin Val Glu Ser Asp Trp 

85 90 95 



Pro Leu Thr His Gly Gin Phe Phe Ser He Leu Pro He Tyr Asp Ser 

100 105 110 



Gly Gly Tyr Leu Glu Lys Val Tyr Gin Thr Ala Lys Ser Val Glu Ala 

115 120 I 25 



Gin Thr Phe His Asp Ala He Cys Ala Leu He Val Glu Glu Leu Phe 

135 140 



130 



Glu Tyr Ala Gly Lys Trp Arg Asn lie Arg Val Gin Gly Pro Thr Thr 

155 160 



145 



150 



Phe Leu Pro Ser Leu Thr Val Gin Val Ala Met Ala Gly Ala Met Leu 



ffi!E#2 000-308461 



1 1 — 309616 




165 



170 



175 



He Gly Leu His His Arg He Cys Tyr Thr Thr Ser Ala Ser Val Leu 

180 185 190 



Thr Glu Ala Val Lys Gin Ser Asp Leu Pro Ser Gly Tyr Asp His Leu 

195 200 205 



Cys Gin Phe Val Met Ser Gly Gin Leu Ser Asp Ser Glu Lys Leu Leu 

210 215 220 



Glu Ser Leu Glu Asn Phe Trp Asn Gly He Gin Glu Trp Thr Glu Arg 

225 230 235 240 



His Gly Tyr He Val Asp Val Ser Lys Arg lie Pro Phe 



245 



250 



[0 0 3 2] 

SB#J## 1 -.Staphylococcus aureuscDKNTil-fK^F-fC^^^^A b, ^ltl?:leJS 
gg#J## 2 : Staphylococcus aureusCDKNTit'fe^-JC^^^^A b> dtl5:#e*a 

t 

gg#J#-^-3 : Staphylococcus aureusCOKNTil'fe^'lC^^^^A b, dtl/£:#63iS 

gg3?[j§-^4 : p C RifflM 5' -^9>fV- 
IB#I##5 : PCR±t(isM3' -^^fV- 
SB^IJ##6 : PCRifipgM 5' 



m$E#2 000-3084613 



1 1 — 309616 




IS?t|##8: KT3-llS:t>*HTK©-^y^n-->^ffl5' 
[01] 

FPYK134 (a) , PTT8 (b) , RtfpJHKl (c) ©#«I»i 
32] 



(A) WT* (□) . KT3-11 (A) , HTK (O) ©HHEtttt, 222nm(7)CD$:^-^ - 
b, Eftbfc. »**frtt' Se*«0.8*ITf0.1I KCl*1^50mM y 



T _ a N , / .«D.._ fl ll 2 ) 



mn.m (%) = ( 9i 222~ 01, 222 ) / (e 222 



(e T 999 &rC, 222imlC*m$¥*&8S#^«R^ 0 *W 0 'W*** 1 ** 1 
imJ&lk SStt*^ CD 222nm&C £ £ ^^S^^ R 3 s * ^ ^" • ) 



1.2/tMT?CDM£fcH£>*y7T--# 



[03] 

As P 80Tyr^5:^-rSKNT(KT3-llS:t>*HTK) ©«5t© 3 &7c3la* £ ti> iT 0 T* & 

s„ ram, a**^-***^ se*««©ti« 

r*&$j*bfc. -<7)0&MOLSCRIPT (Per Kraulis, Department of Molecula 
r Biology, Uppsala University, Sweden) feftotll^bfe. 
[04] 

79 *S FpJHK3(Z)MPI^M^^^S^ fe ^° 



ffi|I#2 000-308461 
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[01] 




Bcfl 



1 



mE#2 000-3084613 



11-309616 




30 40 50 60 70 80 90 



Temperature (°C) 
B 



Residual activity (%) after heat treatment 



Enzyme - 


60°C 


72°C 


80°C 


WT* 


5 


0 


0 


KT3-11 


100 


5 


0 


HTK 


100 


100 


15 



2 



mil4# 2000-3084613 



i 1—309616 




3 



ffifiE*! 2000-3 0 84613 



# 

[04] 



1 1 — 309616 




Ben 



4 



2000-3084613 




jftjp 1 1-309616 



[ 



mm] 



a 2 



i 



m«E#2 000-3084613 




4$¥ 1 1-3 0 9 6 1 6 



m m a 



1. II^H 

ft m 



COO 0006792] 
199 0¥ 8^280 



1 



miiE#2 000-308461 



